Stable expression of nephrin and localization to cell-cell contacts in novel murine podocyte cell lines.
Cell culture of podocytes has become an indispensable tool in the study of podocyte biology. To date, however, podocyte cell lines with stable expression of the crucial slit diaphragm protein nephrin and localization of nephrin to cell-cell contacts are not available. Conditionally immortalized cells were grown from isolated glomeruli of mice, harboring the temperature-sensitive SV40 large T antigen. About 60 clonal cell lines were generated by limiting dilution. Among 30 Wilm's tumor (WT)-1- and podocalyxin-positive cell clones, two cell clones stably expressed nephrin as assessed by reverse transcription-polymerase chain reaction (RT-PCR), Northern and Western blotting, and immunofluorescence. In addition, expression of the following podocyte proteins was demonstrated: NEHP1, FAT, P-cadherin, podocin, CD2AP, ZO-1 (alpha(-) isoform), Lmx1b, podoplanin, synaptopodin, cortactin, and vimentin. The nephrin-positive podocyte cell lines formed a monolayer with abundant cell-cell contacts. Transmission electron microscopy revealed formation of primitive foot process-like interdigitations and slit diaphragm-like junctions. Nephrin colocalized with F-actin at cell-cell contacts as demonstrated by immunofluorescence. Intriguingly, nephrin and actin-associated proteins (synaptopodin, CD2AP, and cortactin) were recruited to and accumulated at the entire cell margin only in confluent cells, but not in dispersed cells. We present novel murine podocyte cell lines with stable expression of nephrin and abundant formation of cell-cell contacts, possessing several features of in situ podocyte cell-cell contacts. Furthermore, our data suggest that the accumulation of certain proteins in podocyte foot processes is linked to formation of cell-cell contacts.